< SILICON
) STAMDARD CORP. SS6563

Versatile DC/DC Converter

FEATURES DESCRIPTION
Operates from 3V to 30V input voltage The SS6563 is a monolithic control circuit that
Internal 2A peak current switch. provides the primary functions required for DC to
Continuous output current of 1.5A DC converters and high-side-sensed constant
Bootstrapped driver. current sources. The device consists of an inter-

High-side current sense capability.

High efficiency (up to 90%).

Internal +2% reference.

Low quiescent current at 1.6mA.

Operating frequency from 100Hz to 100KHz.

nal temperature compensated reference, com-
parator, controlled duty-cycle oscillator with an
active current-sense circuit, bootstrapped driver,
and high-current output switch. This device is
specifically designed to construct a constant cur-
rent source for battery chargers with a minimum

APPLICATIONS
Constant Current Source for Battery Chargers.
Saver for Cellular phones.
Step-Down DC/DC Converter Module.

number of external components. A bootstrapped
driver can drive the NPN output switch to satura-
tion for higher efficiency and less heat dissipation.
The SS6563 can deliver 1.5A continuous current

without requiring a heat sink.

TYPICAL APPLICATION CIRCUIT

1N4148
When Vi>15v  R1 D2 L3 L1 L_
make R1=1K —’\/\7—”—< %‘ O
470 1N4148 1nF 300mH SVI1A
D1 tlca
o J 1N5819 470nt
~—|BOOST DC —
RS 7 2
0.22 IS DE
V&“\‘r 6 3
VCC CF
8V~25V . 4
*c1 FB GND c2
3K
i100m= I 1000pF RA
SS6563 ~—— | —L— 1K
R3 p—
ANA—
2.2M
Line Regulation Vin = 10V~20V @ Io=1A 40mV
Load Regulation Vin =15V, @ 1o=100mA~1A 20mVv
Short Circuit Current Viy =15V, @ R, = 0.1W 1.3A

Step-Down Converter
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STAMDARD CORP. 886563
ORDERING INFORMATION PIN CONFIGURATION
SS6563-CXXX
| Pack PDIP-8, SO-8
acking
TR: Tape and reel TOP VIEW
TB: Tub
Hbes oc @ ~ [8] BOOST
Package type pE [2] 7] 1s
N: PDIP-8 (only available in tubes) cr [F] (6] vCC
S: 50-8 GND 4] sl FB

Example: SS6563CSTR
- in SO-8 package shipped in tape and reel

ABSOLUTE MAXIMUM RATINGS

YU ] 01|V o] r= o = PP 30V
Comparator Input Voltage RaANGE ....ccoeeeeiiiieiiiie e e e e -0.3v~30V
YTV (o g @01 [=Tod (o Y o] = To = 2P 30V
YTV (od T = g T (=T g o] = o = T 30V
Switch Collector to EmiItter VOItAge ........ovvviiiiii e e e e 30V
(B g\ V=T g @da] | [=Tox (o] Y o] | - Vo [ USSP 30V
SWILCH CUITENE . e e e e 2A

Power Dissipation and Thermal Characteristics
DIP Package

TAT 25°%C it e e e 1.0w
Thermal ResistancCe..........cccoov i, 100°C/W
SO Package
TaT 25°C e s 625mw
Thermal ReSIStANCE ........uvviiiiiiiiiiiie i 160°C/W
Operating JUNCLioN TEMPEIALUIE  ......ccoiiiiiiiiies e eee e e e e e e e e e e e eeeeeeeeennes 125°C
Operating Ambient Temperature RanNQEe ........cuuuiiiiiieeieiiiie e e 0~70°C
Storage Temperature RaANQE........ocevuuuiieeieii e e e e e e et e eeeens - 65°C ~ 150°C
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TEST CIRCUIT
R1
O vCC
1K
%o %o o%o O somA
Current Source
1A oo QO assv
Current Source @VCC=5v
e BOOST|2 oo O 4y
oKf' 2 7 ﬁo'\c
DE IS
L ! .
CF vee —O vee
VIV %o °
Ioiscre! IcHe 4 'GND 5 oo O 1.275V
o | x
= SS6563 ) 1225V
CT I inF ._oﬁ
EL ECTR'CAL CHA RACTER'ST'CS (VCC= 5V, TA=25°C, unless otherwise specified.)
PARAMETER TEST CONDITIONS | SYMBOL MIN. TYP. MAX. | UNIT
Oscillator
Charging Current 5.0VEVCCE30V IcHe 10 25 40 A
Discharge Current 5.0VEVCCE30V IpiIscHG 100 150 200 A
Voltage Swing PIN 3 Vosc 0.6 \
Discharge to Charge Cur- Vis 2VCC loischa/ IcHo 6.0
rent Ratio
Current Limit Sense Voltage| lcHe=IpiscHc VCC - Vs 250 300 350 mV
Output Switch
Saturation Voltage, Emitter | Ipg=1.0A;
Follower Connection VBoosT =Vpc = VCC Vee(sam 1.5 1.8 v
- Inc=1.0A,; IgoosT
Saturation Voltage ~50mA, (Forced b@Oo) VCE (sAT) 0.4 0.7 \%
DC Current Gain Isc =1.0A; Vce=5.0V hre 35 120
Collector Off-State Current | Vce=30V Ic(oFF) 10 nA
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ELECTRICAL CHARACTERISTICS

< SILICON

STAMDARD CORP.

SS6563

(VCC= 5V, TA=25°C, unless otherwise specified.)

Timing Capacitor

Rev.2.02 4/06/2004

www.SiliconStandard.com

PARAMETER TEST CONDITIONS | SYMBOL MIN. TYP. MAX. | UNIT
Comparator
Threshold Voltage Ta=25°C 1.225 1.275 \
VEB 1.25
0°CE£TaA£70°C 1.21 1.29 \
Threshold Voltage Line 3.0VEVCCE3OV REGLINE 0.1 03 | mvv
Regulation
Input Bias Current ViN=0V Iis 0.4 1 mA
Vs =VCC, pin 5>Vgp
Supplv Current 5.0VE VCC £30V
PRl Cr=1nF lec 1.6 3 mA
PIN 2=GND
Remaining pins open
TYPICAL PERFORMANCE CHARACTERISTICS
_ T 111 2
@ g vecessv al
> FB=Vis =VCC N -+
E —PIN 5=GND T e {
w - ward % A = Cr=1nF
LQL g ON -TIME |1 il 5. ve-vee ——
z 3 / PIN 2 =GND
o >
S » Sos
z - —=<EOFF-TIME @ l
‘g‘_ = _8 0.4
8 = /
£ o1 1 10 100 0
g CT, Oscillator Timing Capacitor (nF) 0 ° 10 15 0 2 %0
e Fig. 1 Output Switch ON-OFF Time vs. Oscillator VCC, Supply Voltage (V)

Fig. 2 Standby Supply Current vs. Supply Voltage
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TYPICAL PERFORMANCE CHARACTERISTICS

13

I
N
®

I
N
o

VEg, Threshold Voltage (V)
N N

I
N

18

15

1.4

Vce(sat), Saturation Voltage (V)

12

VCC =5V,
CT = 1nF,
PIN 2 = GND
—
0 10 20 30 40 50 60 70 80

Temperature (°C)

Fig. 3 Vgg, Threshold Voltage vs. Temperature

17— VCC =5V
' PIN1,7,8=VCC
| —
PIN 3, 5=GND
al /
0 0.5 1 15

Ig, Emitter Current (A)

Fig. 5 Emitter Follower Configuration Output Switch
Saturation Voltage vs. Emitter Current

BLOCK DIAGRAM

(Continued)
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Vce-Vis Threshold Voltaae (MV)
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340 VCC =5V,
30— Ct =1nF,
20— PIN 2 = GND
—~_]
\
\
0 10 20 30 50 60 70 80
Temperature (°C)
Fig. 4 Ig Threshold Voltage vs. Temperature

o
©

o
)

VCC =5V
PIN7=VCC
PIN 2, 3,5=GND

7

I
i

o
)

Veesamy, Saturation Voltage (V)

]

Forced Beta =20 —

0.5

1 15

Ic, Collector Current (A)

Fig. 6 Common Emitter Configuration Output Switch
Saturation Voltage vs. Collector Current

1
DC BOOST
Q1
DE, 2 ’ oIS
cT Is
Oscillator
3 6
CF —°VCC
Comparator
1.25Vv
Reference
Voltage
GND 4 5
FB
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< SILICON
35 STANDARD CORP. SS6563

PIN DESCRIPTIONS

PIN 1: DC - The collector of the switch - 2A. PIN5: FB - Feedback comparator inverting input.
PIN 2: DE - Darlington switch emitter. PIN 6: VCC - Power supply input.

PIN 3: CF - Oscillator timing capacitor. PIN7: IS - Highside current sense input.

PIN 4: GND - Power ground. VCC - Vis=300mV.

PIN 8: BOOST - Bootstrapped driver collector.

APPLICATION INFORMATION

DESIGN FORMULA TABLE

CALCULATION STEP-DOWN STEP-UP
ton Vour + Ve Vour + Ve - Vinwiny
torr VIN(MIN) - VSAT - VOUT VIN(MIN) - VSAT
1 1
(ton + torr) max —_— —_—
EMIN EMIN
Cr 4X1O-5toN 4 X 10-5tON
ton+t
Ic (switch) 2loutmax) 2loutmax) (M)
torr
RS 0.3/lc(switcr) 0.3/ Ic (switch)
L(N”N) (VIN(MIN) - Vsar -VOUT)tON(MAX) (VIN(MIN) - Vsar )tON(MAX)
IC(SWITCH) IC(SWITCH)
Co lceswireny (ton + torr) lour ton
8 VrerLe(P - P) VRIPPLEP - P)
Vsar = Saturation voltage of the output switch. Fuin ) M|In|rr:u;n dIeS|refd \S/W'tCh'dn? frequency at
Ve = Forward voltage of the ringback rectifier selected values for Viv and lour-
_ o VrippLE (p-p) - Desired peak-to-peak output ripple voltage.
The following power supply characteristics must be In practice, the calculated value will need
chosen: to be increased due to the capacitor
) Lo equivalent series resistance and board lay-
Vin Nominal input voltage. out. The ripple voltage should be kept to a
Voutr - Desired output voltage, low value since ?t will directly affect the line
Vour = 1.25 (1 + RB/RA) and load regulation.
louTt - Desired output current.
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< SILICON
35 STANDARD CORP. SS6563

APPLICATION EXAMPLES

D1 R3 Sswi1
’Il N R2 270 _,_—0 LED2 _|LED3
K 1 D2 IN5819 2015w = PBSW R12 %
IN4148 ) . LeD1 N
LR o u2 100K | GREEN [ pep
220MH |4 MYELLOW 1 16
c2 R10 DSW
hLln? cs % PEAK 15 R16 R17
ca
R5 120/0.5W ICON 680
220mE 0.nF VBT . 680
U1 = ois LED2
1 D3 D4 13
R4 pc soosT |- K a8 IN5819 VTS LED1
390K 2| oe oD 122
3 Sl RS 0.3aw|  ~ BAT1 vee 11 =+
CF vee I N ADJ SELL ==
La 4 enp el —Lcs & | gy f ses seL2 20
«
470P E— 2 9
— b= a TMR MODE |—
= = SS6563 _ZZO"F ¥ % H
- T8 SS6781
° |
VIN u3 78L05 |
11~15vV
VIN VOUT
+ +
C12 GND C13
1 nF = I_ 10nF

**3~5 NiIMH/NiCd cells.
Note: Charge Current=0.3/RS Ampere
Safety Timer: 80min

Fig. 1 Battery Charger Circuit for Fluctuating Charging Current Applications

1 (%)
% 100
o 1K N —p o
R2 cs _ —
D2 120 1nF Vin= 16V, Vo= 12V
P ’| 90
1N4148 2200F /N, ¢ /———\
Vi O bC  BOOST I 1ot L Vi= 16V, Vo= 8V
+| 220nF [ | s = = = =
T\ C1 DE T 80
CF VCC] /
N - RB
§——ct[ e ';é}(r = -0
< RA
I SS6563 5.6K 0 0.5 1 1.5 2
= = = = *1o5=300mV/RS lo (A)

Efficiency vs Output Current

Fig. 2 Battery Charge Circuit
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SILICON
STAMDARD CORP. 886563

APPLICATION EXAMPLES (Continued)

D1 C3 L1
sv O——— Pl S ’ —O
1N5819 1nF 300mH 12V/I1A
+
D1 4
1N5819 470nF
8 DC —— ——

—BOOST
7
% 0.22 IS DE
6

vce CF

1
2
3
25V l GND |2 Lo
kB T 13K
1oom: 470pF R
SS6563 —

16V~

>

-
~

Fig. 3 Step-Down Converter with External 5V Bootstrap

200mH D1
P 2R ’rII_T (O Vour
L1
. 1N5819 28V/200mA
15 +1
RS p—
0.22 711s DE |2 -
Vin J:_
0 6|VvCC cF |3
8~16V
S 5|FB GND |4
CT_—— 680pF
- SS6563 — —
RA RB
J_ 2K2 47K
Line Regulation Vin = 8V~16V @ 1o=200mA 100mV
Load Regulation Vin =12V, @ |o=80mA~200mA 40mV

Fig. 4 Step-Up Converter
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APPLICATION EXAMPLES

SILICON

STAMDARD CORP.

(Continued)

SS6563

L Vour
Py W
R1 +
8 1 Co
BOOST  DC > I
7 2 o =
ViN RS 'S PE I\?l
pt 6 3
O—e vce CF R2
L 5
ICl FB GND1 I
B SS6563 = = = =
J_—/\/\r—<b——’\/v
L RrRA RB
Fig. 5 Step-Up Converter with External NPN Switch
Lbc BOOST 12
. 2 | DE Is H rs <020
6 vV,
L1 < 100nH ﬁ CF vce R O 4.5V~6V
D1 CT S —~ 100nF
1N5819 B
SS6563 RA
O ° ° °
Vour Co 953 8.2K J:—
-12V/100mA +;|' RB
470nF
Line Regulation Vin = 4.5V~-6V @ 1o=100mA 20mVv
Load Regulation Vin =5V, @ 1c=10mA~100mA 100mV
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PHYSICAL DIMENSIONS
8 LEAD PLASTIC SO (unit: mm)
— °o SYMBOL MIN MAX
HAHAAHA ‘ A 1.35 1.75
Al 0.10 0.25
H

£ B 0.33 0.51
O —4 C 0.19 0.25
HHHH_ D 4.80 5.00
e‘,| L_ E 3.80 4.00

X e 1.27(TYP)
ml . H 5.80 6.20

v
¥ %@ L 0.40 1.27
—’I L—B L
8 LEAD PLASTIC DIP (unit: mm)

. SYMBOL MIN MAX

B o B e W Al 0.381 —

y ll A2 2.92 4.96

b 0.35 0.56

HUud 0.20 0.36

B ‘* : ﬂ D 9.01 10.16

\ "2 E 7.62 8.26

‘ ? %Al ; E1 6.09 7.12

n ” e 2.54 (TYP)
*\k\;- . < eB eB — 10.92
- L 2.92 3.81

Information furnished by Silicon Standard Corporation is believed to be accurate and reliable. However, Silicon Standard Corporation makes no
guarantee or warranty, express or implied, as to the réiability, accuracy, timeliness or completeness of such information and assumes no
responsibility for its use, or for infringement of any patent or other intellectual property rights of third parties that may result from its
use. Silicon Standard reserves the right to make changes as it deems necessary to any products described herein for any reason, including
without limitation enhancement in reliability, functionality or design. No license is granted, whether expressy or by implication, in relation to
the use of any products described herein or to the use of any information provided herein, under any patent or other intellectual property rights of
Silicon Standard Corporation or any third parties.
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